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I r Si o— 1- 

CH»(CH2)«SiXiXA 



(1) 

(^if. RitTiamm'T-. ^m^i-3 0T/i'^ji^m. m 
3 ~ 1 0 <om^T/i^^yi^m^ itit^mWc e ~ 1 5 <o 

1 ~ 3 coT/w^/>'S, ^^IS 1 ~ 1 0 <or/i'='^v-£* 

ia> inttl~l 0<73Slfe-e*>5, ) T-^Stt^S^^v-n 
c : 




(2b) 

40 

lit4] 
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(2o) 



C^*. x.~X3tt^*i.^E:'iT^scL-r^^iS:i~3(or 
/i"¥/V'S, g*lR!H: 1 ~ 1 0 <OT/u=t fctty> n y 

fcf±^> n y i^H^-C-fc 9 . n « 1 ~ 1 2 <DlEia-Cfc 
fli-S-iKit. W3H'fk^^2 a~2 cO^^-f^^^S^o■e^%S 

SiX^XsX.X, (3) 
(sStlJ. X4~X7 tt-tix-^io^a: ur^JR* 1 ~ 1 o 

•>7Wt-a-!|fe)x *3J:t//*/t«:, TiE{k^^4 : 
R' SiX.X.Xio (4) 

(^tf. R' JAtKsRI^^-. ^3i»cl~3<or>'i'^/l'S. 
gilRiSc 3 ~ 1 0 ©aiftr/l'dF/t'S* fctt^jRfC 6 ~ 1 5 
<^r y -/^ST•^) D X X8~Xio «:-?:tt^en^i:LT^ 
IRIK 1 ~ 3 (OT/w^/l'Ss ^mfSc 1 ~ 1 0 (OT/Ua 
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(3) 
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«S^fi-§-S*T/iS. 8»3ft«3»c|B«<D->naMh>'?K« 
[if 5 1 Str|a^b^^2 a ~ 2 c ®l>-f'*T.^^OT 

^^m. mm. mm. T^^mit^ d^j>~. 7k®^k-^ h y 

i>.. h y a:5^/PT 5: V. h y !> A. f y t;:^. 20 

/I'JC^t bX. 0.00001 1 0 ^yKO tb^-c^ 

0 . 1 10 0 o^/Kotb^-eafeSDStt 

iMSS, 30 

[SS*3S101 S(rfB!iD7k^>»*5J:U«f-a'fi'g'«:. 0~ 
2 0 0t-C% 0. 1~1 O O^WfrtottS, iS*JSl~ 

S:: S i -OR" *iJ:tJ5/«fcttS i 
-R" -CS%$<^■5^»^0^*/^'1', 5*: : S i -OR" 

^mik 3 ~ 1 0 <^S4^r/p^/i'S* fcft^^^ 6 ~ 1 5 
ory-zuS-CfeS. ) 1?**ixSS5^)^0-&Wfi^. 5 
^/i'%£A±-Cfo.5. St:*gCl~l 0«5l-'>-ftl-«>^5llc|B 

[SI*3S121 fiSsp*l&5^aiiJ3,0 0 0~5 0 0, 
0 0 0 -cab's. f»*3S 1 ~ 1 1 W^^■f 33«l8Ett<75 

1 3 1 a*^ 1 ~ 1 2 (ov^-f ti-d^-istcsBst 

mi:, v'y = >'S4g±lc=-7^^V'^^U«fllK*#5Sr 



^jJEs -{rK^-mSsa, 3i-5r/w^tgEjat, r-fe^-h5R» 

flt<75-^*fi;i>5 0.1-8 0Sfi%-C*>5. 1 3 * 

fcji 1 4 lcfE«40?f 

jrSJidSS 9 : 1~3 0 : 7 0-e*>5. a:*^l 3~1 

flgfc J:tJ?MfE^7L31^fifei^!^<7)-^*S:*5 0 . 1 ~ a 0 
%-Cfc-5> a*«l 6*fc«l 7{::|E^wjgfiic;^jfe, 
lSt*« 1 9 1 MEfRSE-fk^^Sapett. 1 5 0 ~ 6 
0 0 t-e. 1 ~ 1 5 0 ^i-FB^toixS. 1 3 ~ 1 8 

w 1/ ^-ri^^>— 3S«-IE«feo J^fig^fe, 

[0 0 0 ll 
[0 0 0 2] 

CiXlcHU *@i|#?Fll3, 6 1 5. 2 7 2-i-. ^4, 
3 9 9. 2 6 6-§-*»J;tflB4. 9 9 9, 3 9 7-§--C«:. 

m (CVD) ■r^mm^i^X\'^ttmW^4.0 0<OS iOa 
rof^*> t) {w. SOD (Spin On Deposition) ifi'S^^tj:^^ 
J*i2.5~3. lS«<0#y ->/^fex^;i-aF•1^>'S:^efflL. 
fcM«rga:g^b-Ct^S. sKy ->/^■fe;:^^f•:^-*i^^'^:fi«-^r 

[0 0 0 31 wOip'i'Ky ->/i^;*.*5i-*f-^'*3j;05 

5, -W;?.**. *Si}*fi^^3, 6 1 5. 2 7 2^lc«. ^ 

y.\j{,uu'>7 VSriOTk^W* UT^flBSrJgJ* ^Er 
«^Wflt Sr** fc»±MK-Ci!teJ^-r 5 C t J: 9 . H^KUc 



(4) 
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:^miim^^iiX\>^i>, *ffl4*8F|g5. 0 10. 

5, -^r. 7l4@4#t1=^6. 2 3 2, 4 24-^lr(4. ma 

ffi I ^-CSDTk^^ds J: tm-a-SJ^: $ ite 5 y = >«fli 

^^•5o *fc. *B#fF»6 .000,3 3 9 -f-lctt, T/w 
= 3e^->-> 7 V, 7 ^-i-j^r /^ =1 =35. 7 >-j3 J: UST/i- 

t?#-5, $e>lC. iK:S#fF^5, 8 5 3, 808-^(C 

[0 0 0 4] JiSEUfcJ;5'5ctie*0;*«y 

10 0 0 51 

[0 0 0 6] $e>lC3|s:»W<^a6tJ«s ilirSBi'ndfi^V^' 
[0 0 0 71 

10 0 0 81 €§o-C*«IB«Cs TRfl;^ 1 : so 



[0 0 0 9] 

[{1:71 

R 

rtf 0-37 

CH.(CH«}.SiXJUX. 



(1) 

[ 0 0 1 0 1 (^*. Rfi7K^m^. 1 - 3 COT 

i^SIS 3-10 Oa^ftr ^fl^Sf 

:i LT^^IS 1-3 (^T/i-^/wS. j^^lS 1 1 0 or 

3-'80Sig:. mlil — 1 0(^)SiS:T*^^o ) r*:^^tt 

2 a 2 c : 
[0 0 11] 




(2b) 



[0 0 13] 

Uti 0] 
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(2c) 



[00141 Xi -X3 i^^t\.^*tm^L i.xi^m 

mi^s <DT/v^^/i-m. mmwc i 1 o or/w= ^-vs 

f^ffiS T 1 gif Jiggl tVX V N ^ 1 mmSX±<D V- 7 >- 20 

[0015] $ m^^t^^ 1 r-^^^x^ 

[0 0 16] «rfs^t;^*l'T^^^?^^^«^^i^^^1^ix^k 

[0 0 17] 

[^ki 1] 

SiX^XfiXeX^ (3) 
[0 0 18] (^*. X4--X7^^tb^'tlM±l.X^m 

) -C^5?tT.^e^7V<k-&«»> *5j:t//^fc«:. TIB 

(00 191 

I^ki 2] 

R' SiXeX.Xio (4) ^ 

[0 0 2 0] R' rttTKlRIB^. e4*»l'-'30 

T/P^/uS. g^^SIC 3-10 (OSt^T/w^/i-S^ /bfi^ 
m»6-^l 5 (DTD -/i<mXi>Kf. Xs'-XioWc^ttHEf 

ur g^iBic 1-3 iDT/i^^/i^m. ^mm 1-10 

< i:t> lort:T/W3=^ri^S^feJ^^>ciy>^li:^T3^ 
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[0 0 2 1 1 * e>(r*:|8?«fi. tm^t^^l -C^Sn-S 
[0022] ^ ^>J;i*^P.«fi. t«nB{b^^2 a - 2 c 

fi. aai5{b^^4T*:^$tt5v'7>'>fb^ife^*> ^wm 
[0 0 2 3] m^mm^mrt. ^^^m 

[0 0 2 4] Sib(c;*:5|0Jfi. S»f5te«Ktt. ^ 

[0 0 2 5] ^ h\c:if,WM\±. mflE«j«f±. fi^^tv^ 
Birl2'ft:'&^^ 1 ^/^{wM ux. 0.00001 ^/i-— 1 0 

So 

[0 0 2 6] tfrtaTKtt. s-a-^tbstisr 

fa^fc-^ife 1 UT. 0.1 ^/u— 1000 

[00 2 7 V ^ h\^:^WM\t,^ MfEAD7K^*5<J:t«g^ 
0— 2 0 0*CX\ 0. 1 — 1 0 0^FBlff^:>tt 

[0 0 2 8] $?.lC*^P^f^. ^: S i-OR" :j3j:t5 
/■^fcttS i -R" X7^^it\.^U^<0±^;V^^ ^: S 

i-OR" R" fi**ia^. KlB»l'-3or 

/p^/wS. g^^lS: 3-10 coS^*r/v^/wS^fef:i^^ 
iS:6 — 1 sory— /wSTfcSo ) x^^in^^^<o^ 

[0 0 2 9] ^e>ic*^0jfi. as^^^i-^fid^ 3 , 0 
0 0 — 5 0 0.00 oxfcSs s^n^v-p^i^^^«flax 

10 0 3 01 ^5 e>l;i*«BJ«:. SfnBv'^^f-■t^>'^«flgS^ 

$>So 

[0 0 3 1] i/rxi^-^^^^mmimM 



(6) 
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10 0 3 21 * m^mmi^<oms.iy 

D^1^>S^Sflgo^^fl:^50 . 1-8 oafl:%ic?fc^. 

mf$.^Wt<Dmmi±.it^ 9 9 : l'-3 0 : 7 0t?fc6. W 
10 0 3 4] $ e>jc*%g^fi. WiaSC?L?gj«4fei«fi. > 

[0 0 3 5] # itna«^g^?«4'(Dffif2>^ 

[0 0 3 6] ^hiiZi^^mi-X. m^d.mMit^^^^p& 
f±. i5o-6oot:-e. 1-1 5 o^j-Ppmi^ns. S9 

[0 0 3 7] 

[0 0 3 8] Tffi^k^^l : 

[0 0 3 9] 
Utl 3] 



10 



20 




30 



(1) 

[004 0] 'x^^i^ti^m^iyti^^i^it'^m. ^xxj^ 

/^tci-X. Tfa{t:^*2 a-2 c : 
[0 0 4 1] 

[^bi4l 



X»Xj>C,SI 




40 



(2a) 



[0 0 4 2] 
Utl 5] 




(2b) 



[0 0 4 3] 
[^kl 6] 




(2c) 

[0 0 4 4] (T^f-f^V/J^ — o-C^^ix5-5r— i?<J^->adE- 
( O 0 4 5 ] . § (CJlE^BJ (i. SJrlE-> n ^f - Wfc-g-igjtJ: 

[0046] *-f*«MJC-fi55 ->a ^■9-Wb-6-«)l!:oV> 

[0 0 4 7] ^IgMJC'S'S-^B^i^V'fk-a-t&i L.-Cffll^ 

[0 0 4 8] 
Utl 7] 




(1) 



so [ 0 0 4 9 ] -e* $ 4xS, o i^^k-d-ife 
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(7) 
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mm (X1-X3) 

[0 0 5 0] mmt^^l^. RflTKlRH^. j^Slftl 
- 3 cor v'W^/uS. J^^^S 3-10 om^^T/p^/wS^ 

[0 0 6 1] .Riwjoit'5SirlEj^^lS:i'-3<oryi'^/uS 

turn. »4L<#*^^/K ^^/K :/nie/K >f V 
[0 0 5 21 t&fSit:^^ 1 Xi --Xs \^^ti.^f\MiL 

UTg^SSc 1 3 cor /v^/i^S. j^^iS 1 1 0 cor/w 
Si O 




[0 0 5 31 xi'-X3jr$3*t'5ltr82^*»:i'-3or/^ 

/K >r y bVud^^Jf ?>tx.6o MIS^^IS 1 - 1 0 (7> 

[0 0 5 41 Sfrm^^l^. pt*3-8. *t»^U 

[0 0 5 51 Wm^^l-C^Stb5S^^v'P^i?-V>f|:: 
(A) *5J:U^ (B) ;SS^tfe>tb. *«PJ«C:fc-t/>-C»^L 
[0 0 5 6] 

[^t:i8l 




it^^ (A) 



(B) 



[00 5 71 m^m^i^^^^^^it'^^^'^. mc%m^ 
[00 5 81 tfirfES4^ti^n^i^:/^t:^ifeojBiat:^ 



[0 0 5 91 ^^Mtw^Se^^n^f-^^fb-g^ffei^urffil^ 
2c: 

[0 0 6 01 

[^bi 91 




(2a) 



[0 0 6 11 
[^k2 0l 



(8) 
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(2b) 

[0 0 6 21 
[^12 11 




(2c) 

[0 0 6 3] o^^-f;h.^^— <50«3t^^i-5o ^m^— 



14 

^*n343t UTi^^ia: 1-3 or /i-^/PS. i^^Sc 1-1 
0(or/V3:^->S^^ttyNa-$^^^iS-:?.-CfcoT. ;5^o^ 

-5. ?:cib\ tfrf5{i:^^i{;i:^tt5Xi-'X3<h. itria-fL^ 
[0 0 6 5] xi-X3jci3i>T«rfajK*^si-'3or/^ 

.;65;^^/W-Cfc6t<^. Xi;6Sp<^/W-C3S>!3. XaioJrtJ^X 
3;5M h^v^-e$>5t><7), Xi— X3dM h^v-T^feSfc 

[00 6 6] MfBYk^*2 a — 204*. n«:l'-12-e 

[0 0 6 7] tirf5>fb^^2 a -2 c T^^^tl.'S^^— i^i^^ 

(Dit-^^ (C) - (E) i>m^fhtl. *»MJ:i*5V>-C» 

[0 0 6 8] 
[Yk2 2] 



40 



SO 



(9) 
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CHsO<CH,>.S{. 
CH,0(CH,)«Si 
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Si— O— Si 



CHsOCCHASi 



cH,o(CHj,si^ *Kr"r'?\ i\ 



li(CH>)«OCK> 
li(CHi}iOCH» 



(C) 



(CH,0),CH,Si 
(CHsO)«CH3Si 

(CH.O),CH,Si 
(eHiO),G] 



Si— O— Si 

s^-o^SiC ^ 

\J\^Si-to^i^iCH.(OGH,), 



SiCHaCOCH,). 



(D) 




Si— O— Si 



( 0 0 6 9 ] Sfrf2^t;^^2 a ~ 2 c -C^^fixS-Jr-iJ^/t 

5. 40 

[0 0 7 01 «T> me.'r-i^^->o^-^^^it-^^<om 

-/w*^>«r icings, /i*i®5T/W'=-/H:t> 



E) 

[0 0 7 11 5!>cf^38MI=«5'>'9:^fl2^ifel::ov>-citt 

(0 0 7 21 :^^mmi>'>7>'it^^tt. mni^^jt)^ 

[0 0 7 31 mni'>^>it-^t L-Ctt, TE^k^^ 

3 : 

[0 0 7 41 
t^k2 31 

SIXhXsXbXt (3) 
[0 0 7 51 •ii7Fi^ni>'>7>it't<&l. *3j:V/*fc 

[0 0 7 61 
[^b2 4l 

R' SiX,X,Xto (4) 



so [0 0 7 71 -e*$*l6->7>'-ft^4S»T'*>S;it*S»* 
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[0 0 7 8] ^-f SfrlSjt^* S-QTik^tl^ i^'yl^it^m 

[0 0 7 9] Mf^{b:^^3^C4oV^T. X4-X7fl-^iX-e 

[0 0 8 0] X4 — X7{;i4b^(/^T. ^m^l^l 0(DT/l^ 
=i=3ei^S^UXf^. #^b<ti> h^'X ^h^C/. n 10 
-Zfu^^iy, ^ yzfn^i^^Zy. n-yh^i^. sec 
-:/h=¥v'. t e r t-^^'h^^i/. n t^^^/l^^^ 

y7^v^/U::^-:¥i//^<>f;65^*f ^tV^o Mia^^nyvis^^ 

urfi. y^ymm^. mmm=F. Bc^mm^ 

fj:iff}mif^th^o X4— X/i:UT. ±mi.tif£^^X 
n-:/o/)f:3E^->. iSigi^^. H^H^. 7s/SlS^ 

[008 1] tfria^fi:^^ 3 XTjk^ti^ i^it^(&<DMr 

f^^fmt\.Xi±. y^hyn-^h^iyi^^l^. "Thy 
^^^^ 7" h^:7yW3f-a i^^^-, bV^h^->^^^->9 

[0 0 8 2] jKv>-c«tria>fl:^^4X*:Tt$n6->7:/^fe:'g^ 

[0 0 8 3] 1trf5^t:^*4lC:j3l>T. R' 

1-3 (r>T/W^/US. 3-10 <DW^T/\- 

^/US^ /t«^9R» 6 - 1 5 <or y -/l-ST«> 9 . X8 

gtlR»l-l 0(75T/W=i^v'£^fcli^M3>57*>'ijR^-efc 40 

[0 0 8 4] R' {w43*t6Wf2iK^ISl-3C0T/W^/U 

yro fcryu;65^fc|f e>*v. W-^^/^;6^/iff*bl^\ WSBg? 
^I&3-1 0(Oa*tr/W^/uSa! LTJl. »*L<fi>' 

^^i^/K v'^ o-^:?'^/^ i^^o;i-^^/K *>^t3y 
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60 R' tur. ±l5bfc4'r-t<t !5*f*L<f^:7ain 

[0 0 8 5] Xa-XioJC:jDtt6fl(rfSjK3?»:l--3<?:)T 

Mf5jK^ISl-l 0<DT/i-='^v'Si: LT*i. »*U< 

y>^C37K^->. n — yh^v'> sec— te 
r t-l/h^v'^ n— -f y-O-^^/W:^ 

-->^^/i';^:^v^. ^ y^>^^/W';^^v^. n-3h^5^/u;?t- 
^v^. y:^iJ^^/^:^-=¥->. n-y-/u:^=¥'>. y/ 
r^/U-^i-^ix, n -T^V/P^d-^i^x ^yy^'>/i-:*-=3^v'/c^^ 

[00 86] «ria'fb^^4 T-:a^$tva v-^ Wb^^^O^^ 

:7cr:=^yw h y ;^ h^v-i/^v, :7zc^/w hy 31 
n^v-^^^, y h y >'/U:?t-ni/^>', hy^h^v' 

v^7>^. hy y h^i^i^^v'. V}) ^^xi^^yiy^ hy 

h y y h^i^v^yVT-fcSo 

[0 0 8 7] :ti^m^m^iyrl^^t^mt UT. JiSB^fc; 
^^3^fc«4r-^Six5v-7>'jb'&ifef±. l/^-ftt^^S: 

[0 0 8 8] *%pj<?5iya^i^:/^OTit-*3*t5 

[0 0 8 9] S^-IC. #inaib^*l-e:^Stb-5«*fei^cr 
^^:yit^t. Sfff5^t:^^2a-2c-e^StbS>5r- 

[00 9 0] ^Kim^'&fc>^l-:fe^V^X:. STfS'fb^* 1 (D 
mii^i^tx^'^lyit^tfyt. KffS<li^^20^-i^4ftv'n 
^1^v^k-g^i:<Z5^/^tt:W:> U< fiO . 1 : 9 9 . 9 
-99.9:0.1-e*>!9. ci:9»^b<tt5:95-'5 

0 : 5 oxh^o ^/uit;&5::<ojfiH-e*>4xrt. 
:/^«J!g4r^§^ t ib>x^ 

[0 0 9 1] ^lK*^fil^ffi^cj3v^Ta4igstv^'>^^1^ 

(E) t-eA«:«tc^-ri:. it^m (A) ^^k^igj 
(C) d^?>*^v'n:^i^:x^«JlB. it^ (A) t^b-fr 
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(11) 
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m (D) ;6-e>*5->n^M^:x««ffi. {}c%m (A) 

(E) ^-?>/£^v'ci^i^>'^^^§. {L-a-j^ (B) h 
[0 0 9 3] ^^la^'&ip^iwjov^T. s«rie>fb^^3x* io 

»^L< t:t9 9 . 9 : 0 . 1-0 . 1 : 9 9 . 9. XV 
»^U<tt9 5 .5-^5 0 : 5 Ot^^h^o ^/Htd5-(0 

[0 0 9 4] ^^^S?3B^'&*>^{w43V^r. 
3 *3 J; 4 ^ e i/ ^ ^^'f b-a-^ ^ f^;^^ V ^ ^ ^ t> 

1-98 Strieib^^ 3 -e^ ^ tt^ 7 
Yb-a-ife 1 — 9 8 ttria^b^^ 4 r*:^ s 5 Yb-a^ 
iglfi 1 — 98 ^/w%t?*>'6 r it^Bis. Uv\ ^/Ht^sr. 

[0 0 9 5] ^^^^fe^^lC:^B^/^-CSait^tt5i/^^i^ 

*5J:t5. ^b'&ift (A) k'rh'y^ h^i^i^9>^ 
mx»>V. VN-fixt fR5£Stt. 

[0 0 9 6] MHIC. S«n5^b^^2 a-2 c-C^StV-S 
-Sr-i^ttVads^-t^Wb^*!^. fSfSB^b^S 

Wb-&«»i3 J:tJ^/*fefiTI5fb^^4 V 

[0 0 9 7] Mia<b¥^4-c 

^S4^'5^/9v^b^«^S:fflv^6r^:^SJ:t^»*U^.^o - 

OS^, fitna{b^2 a-2 c-e^^?n5>5r-i^i^i/n 

tkfl. »*U<I10. 1:99. 9 — 99. 9:0. 

1. J:?)»^U<«5 : 95-50 : SOXh^o "e/U 

[00 9 8] *3taR»;5^^i>fr|c:*5l>T. W!B<b^^ 60 



3 *5,t t/4 x^Stve ^^^b-^iteSTpf^^u^-s r ^ t 

t&IB'fb#^2 a-2 cT-^$tt-5 

i^a^^^i^it-^i^, t(rl5{b^^3:fej:r/4r'^^tt6>' 
7 ^^-fb-a^^fe^o^/nt ji. fltris^b^^ 2 T-^ ^ 
n 1 — 9 8 ^/i^yo. wia^b^^ 3 § ix-5{b-&*^ii 1 
- 9 8 tfrf2>fb^^ 4 r-^ ^? ^l5'fb-a^%<i 1-9 

[0 0 9 9] ^^IIJfe?gffil::ib^v^TS!{ig^tv-6v'n^i^ 

(C) ^^^/i-hy h^'>i^^:^^^^t)3S^-5'>D:3^^ 
1^>'^«^i. ^XU. it-^m (D) ^>^/Why;^ 
^ >- e> /j^ ^ n :^^1SflS-efe 9 > v 

[0 10 0] Hfflic. stna^b^^iXi^^tb-s^t^v'n 

=¥-^Wb-&«>^. Sfrf5Yb^^2 a- 2 c-Ci^^^tV-S^^r- 
i^H^v-n^ri^V^fb^^^, ttrlS>fb^^3:Jb^J:U^/^/^cli 
i^rfS>^b^^4X:^Stv-5^/7V>^fc:'&^fe<i:. <??«a^^fcii: 

[0 10 1] ^Ka^'a^^:>^ir(2l:J3V^X. Mf2^b^*3^ 
fc fiSfrfB>f b^^ 4 T-:^ * :h. ^ ^ Wb-a^^ (7) I ^-f 

1 <0^4fei^n ^1^>'>(b-a^^tel«: 1 — 98 ^/^%. Yb^* 2 
(D^—i^it^xyu^^lyit^i^n 1 — 98 ^/^%. Yb^^ 
3 ^ fcliYb^* 4 D ^1^ Wb-^^fefi 1 — 98 

[0 10 2] ^f^^^^^'^lzm^X, mtS,it^^3io 

f->^^b-a^«Jrt l-'9 7^/1^%. it^^2<D^—i^:lt^iyu 
^i^Wb-a4^^il--9 7^/V%, >fb-&^3<7>'>a^1^:x 

^b'&ifef^ 1-97 -fb^^ 4 o cr Wb'&i^ 

fil — 9 7^/w%(^«6B|-efo6wi:d5»^Lt\ ^^i-it 

[0 10 3] mt^mm^m\^^\^^xmm^ti^i^^^^ 
i^j^mm(r>»^\.\^>m^. ^f^mmzi^xm-tt. <b^ 

4^ (A) ^Ib-a^^F (C) tT^h^;^ h^i^i^^^t^^h 

fj:^iy^^^>mmm. vc^^ (a) ir^b-a^ife (o t 
[0 10 41 »c«c. *5lMco^'^:¥i^v^R«rJii*is^ifrr 
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[0 10 5] mt^^m^mti^x^. ^<DXofj:i>(Dx- 

[0 10 6] t&l5ttj«ll. *»WfCfil6*D7k^W»*3tfl 

[0 10 7] MIBMiSfi. fi^^tL^^b^^ (SfriB^t:* 
^1. >ffc:^*2. it^^3^rcmt^^4v^^ti^^> 

ur. 0. 0 0 0 0 1^/^—1 o^/V(^tt:^r*j^;(jD$n 

^/v-itf^iO .00001:1^-10:1 OSSHf^Tr^j^ 

0.0000 1 mm3ki)m< ^J:^^ 

— :^-Cl o^/w^^ii^^:©^. ^Dfidl, 

[0 10 8] tftia*fi> ^mm(D->^^^i^mmm^'^ 

[0 10 9] MI27Kfi. a-^^tt^^fk-a^ife (MI5>fl::^^ 

r 0 . 1 ^/u— 1 0 0 0 ^/K^hfc^-CfeftD ^ tte r i 

0.1:1 — 1000:1 <^l6B<2lJR-r5 r t d^Sl^ 

7K<7?S:;6?fi-^$tb^>fk-&ife 1 ^^Hc^ur o . i ^/l* 

:^-ei 0 0 o^/^4:jais-r5*&^. fi-^s^x-s-ft-^iteio 



30 
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[0 110] fl&ia*D7k5>»Sl«?^3i:U5j(g-g.j|^^^5(i 
»*U< fi0~2 0 Ot:. cfc t)»*U<*15 0-1 1 0 

»^L<f^o. 1-1 0 o^pa. J:t)Sf^L<i^ 
3-48 f^mnt>ti^o «rff5SJS::6S 0 S 

i«:d5ii<>i5Stu;5ss>!5, — 2 0 ox:s:jeia-r'54a 

/^SStLdSfclJ. -^r. 1 0 0^raSrja3ai--5»^. s 
[0 111] C(;5J: 5t-SS{it^ttyt*^Woi>'ci^f-:/ 

^mm<om&w-^^^&n. »^u<ii3.ooo-5 

0 0,0 00. <i:l9»^L< fi3 ,0 0 0 — 1 0 0 , 0 0 

0 xh^o ^^fis^i^a^a^^sds 3.00 omm(Dm 

— 5 00 ,ooo^mm^mi&-r^i>(Of±^^i.m 
[0 1 1 2] ^fc. ^w^(Oi^i:i^^iymmmi^. ^<D 

^^\^{Z.^ S i -OR" ^X-C^y^tcitS i -R" 

R" iKm3&i'-3<7)T/^:3e/i.s, 
IS: 3 — 1 0 <oii)Rr /w^/i'S* tiati^mwc 6 - 1 5 or 

{c:43V^-c. Wias i -OR" *5j:t//:^fcfiS i -R" 
T^^StV^T^SSO^^/l^cf^. S i -OR" X^^tl^ 

V\ S i -OR" X7jk^tb^^^(D^:^&7b^5^/l^%m 

m(Dm^. i^^±c^i^vi^-^i^^mm\^:is\,^xm:^^ 
[0 113] /^4b\ itrias i -OR" (D^^m (^/i^ 

^ix6S i-OR" $5J:tfS i ~R" <^-&S-^WfiSr* 
S i -OR" ^XXJ^S i -R" ;65«|»«#aEi-^S 

-g^tt. *-f^tu-=etto*^ft**8e). s i-oR" -e^ 

$tu^t<O60**fi<?5^ffffl^S i - OR" (O^^SSr 
[0 114] 

[1^1] 



40 



Sl-OR-^*»(^M)={Apea(Si-0r)/[Area(Si-OBr)+ Area(Si-ir»)xiOO 



[0 115] C<OJ:5**«W<^i^n^f">'»«J!Brt:. 

[0 116] *«0>^<Oi^a^i^V5^l«fltS:ffiV^fe 
[0 117] *5l?q(7)iNI**:Jira«6igUg[<^)?g/&^ftfl. 

(1) m^iyu^^iyj^mmimmtetK^m^^xfj: 

Srf&^arisij:. (2) mmmmi:imit$'^^St!St. 50 



[0 118] SAT (1) ^pw^cov^rsfcp.g-r^o 

[0 119] ^-f. ±5igLfc*«BJ(Ov'D^i^>-5^:»flg 
SrSf^SfH^SiO. RiS:«»lCAiT.. 

mm±xy7 h^-^>^i:rr\i\ ^r«S»J4:+5^Bft5& 



(13) 
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^pgfToXt<i:v\ KS#ffl^r% 4 00 

[0 12 01 (1) a»-cffli^e>tt6fltrfB*«i®gifi. 

<75 v- CI viK^Sflt S:^^ L# 6 1> CO -efe tb«S^ 

V. n-^^'^J'V. :&«63:-7^/K ifC 
2-fc:'D y v^/ T h V^nc iTT* 

[0 1 2 ll S&IBfi*fli^+. *^|g<Ov'^aei^>^^;» 
fa«fl8SiK4'. »^U<tt0.1-8 0«a:%. J:!9ff 

^L< II 5-40 Ms%-e^ 5o tmm^ 0 . 1 

^»^^^55*>t). -:^-e8 0as%S:«ia-r6<!:. 

<rt:0. 1-8 0®fi%. J:t)»*b<f±5'-4 0«fl: 
% t ?i 6 J: 5 Iw^^SJKt a-g^ ^Ftt^S, 
[0 1 2 21 M3&Wflg®«fl. Se>JcSt7LJ^fia«iSS:S 

fiKfeSf*. -«:W«;i«2Ka«^:x(porogen)tt>«^Stl. 



24 

0 : 70. X^tf!-^l.<n9 0 : 10-50 : 50 (D^ 
mx-h^o c:ixmU^n&\tib^^9 9 : 1-30 : 70 

[0 12 31 sffiBSc?L?gj^ife«i:bTfi. m^mmm& 

h y ://^^Ov^iJ^ D'T^^ae;:^ h y V, /Ky:<7 
[0 1 2 41 S(rfa^^i^c37'^>^ hy v^uTfi. 1$s# 

fl=ffiiPll2 0 0 1-1 5 8 8 3^^j^m^m7r:^tlti^>i^^ 

li. ^^f-^;^ (2, 3. -a 
-iy^i^T'^^hVU. -^y^^^:^ (2. 3, 6- hi) 

(2. 3, 6- :^ b^i^) -y-iy^^y'^P^hV 
V'. ^:3e-f':^jx (2, 3, 6- hy-O-T^^/W) - 
a-i/>5^ 07^^:^ h y v. (2, 3, 6-h 

y-o-r^5^/u) -p-i^^ h y 

(2, 3. 6- hy-O-r-fef'/^) -v-i^^a 

x^^^hyv-. -^^^^^ (2, 3. e-hy-o-T" 

(2, 3. 6- hy-o-y't^y-r/i-) -^-v-t5^ci7=^ 
^r;^ hy (2, 3, 6-hy-o--^v 

(2, 3. 6- hy-0-^>'y-r/W) -a-:^^cr7^ 

(2, 3. 6-hy-o-^:^ 

y^/W) -^-->l5^Civ^:3pX |> y V, (2. 
3, 6- hy-O-^^-y'-f/^) -y-iy^n-r^-:^ h 

tt-i^^nT^:^;:^ h y V. (6-T^y-6 

-jS-V'^DT'^X hy v. e';:^ (6-T 
K- 6 -/3-i^^n7*=^:?^ hy i^. 
1^=ae.>^ (2, 3 -O-r-fe^/W- 6-^0^-6 
^i^) -a-v'^oT^:^;^ h y <s.:/>jr;^F-;^ (2. 3 

^d-r^:^ h y ^y (2-o-jj^>^4^y/^) -a- 

v/^ax^:^hyys ^y (2-0-;j|^;^2^y/W) -i3 
-v'i^nT':^^;^ hy (6-r:^-^v^-6 
- (1— f^^^yy/i^) ) -a-v^^nr'^Xhy V. 

^y (2. (3) -O- (;<7/U7j?:^C^/l'y f^/W) ) -a 

'•iy^a7^^:^hD>. {2, 3. 6-hy 

-o- hy y^/U'vy/^) -^-v^^nr'^xhy 
^y^^^:^ (2, 3, 6- h y-o-5^y^/w£xy/u) 
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2S 

- /J -'>^a7^^^ h y if Sr^jf « i t 5, 

/f^^-CtjiRplC. '^y^'*;^ (2,3,6- sy-o-pt^ 
/u) - ^ — BT^dj-jx, h y V!is«^FLJ^J*Bgi4Sii!v^fc^^) 

rFlSe, 1 1 4, 4 5 8-^|:iBBS^S*tfc5lfy*:/n7^' 

10 1 2 51 MIE->o^-!>-v^;»Bg*JJ:U!Wie^7LJ^fig 

f±o. i~8 oics%-e*>-5. mm&i^o . in&%mm io 

5. 

[0 1 2 61 C<^J:5l:i»jt*ttfc*»?3w->ndff-V 
^—T^^yif^ 7o— 3— v^^, y— v'EiJJSd'fc 

Attl 0 0 0~5 0 0 0 r pnicO«6Hrt-Cil®-t--5r 4: 
Mlcf-^ririJS-CtS, *fc*^M»c*3V^-CSffiW:->y 

(0 1 2 71 ^^/JS^TLTtm. SKicO^-T'-fV^ 

^m-i (2) ®Ptjc*j»-ts®ikxs«o?)3»!aisg-(?xs 

0 0'CaS-cS<iDl»-f-6;^iSfe. 

(0 12 81 (2) aR^lc-^^^-cl(i|g-r«. 

(0 1 2 91 «rg3 (1) iir|!»-e»p>*vfcSffi±<o«fliBt 

Sr. »*L<ttl 5 0~6 0 Ot. J: ?>»*U< »12 0 
0~4 5 0'Ct?. »*L,<«:1~1 5 0^5-P^. fKi?S'fk-r 40 

0 0fliFJ?sO3fe^SS^^-T?««Ufci:#, ^iST?a;tSffi 

(0 1 3 01 ±ieufc*%W<o:^)£lcJ:oTi!it$tvfc 

TOSI«*. »*U<tt2.0~2.7 

6. *«M{c*iV>Ttt. ?affl©BJ«*W«» («*.»*. 60 



26 

HgCV,;«— ^ — (S SM 4 90 i CV syst 
em, mmm^)f£ir) l;iJ;o-caiJ^^5tl-fc:ffi*. ^Jf) 

m ■ wmt'y y = v3^-^1^-f k) t ittj-r 5 r t j: 

(0 13 11 

[0 13 2] iSitgai : Stfe'>nae»Wh-^ita)03-&Bfe 
$!iiS ^l-l (A) (^-^^ 

2, 4. 6, 8-y^ ^7;<f^>'^-2. 4, 6, 8-7^^ 
7fcr=^/i'V^' ^7 5^o^i^>•2 9. 0 14ininol 

(10. 0 g) ^v^i^v^id^^^t^fce^ 

(O) -1, S-v'ir^/P-l. 1, 3. 3-7'h7y 
^/uj;->a^i>-v^ft:0. 1 6 4 g tSr. ^KJjJ^SgT?*) 

€>:7^^=r|cSAbfc:^. T'/i'S 0 Om 1 

°C\Z.^^, i^^o'^y-^lZl . 6 6mm6 1 (1 
7. 2 9g) Sr#*fci0^fcS^. RlS^SSrortaJtaS*: 

#^>8ri::^?a*-e#is.^*yt, ^ts.-e2 o^Fb^e 

fS^frto*. 0. ITo r rSS<^«iimT-C»^teitfel^ 
SrB^Ufc. CClc^V^i'l 0 Om 1 «r*n*.« l^M 

JJlJ&tf3^A»e)0. ITo r rgSWJ^TT-'OcJ'V' 

[0 13 31 
[<li2 5l 

(jJH, 

CHa(CH«}SiCU 



(01341 mismmc-^^ 11.28 mm ol (10. 
0 g) Stt' h9 1 Kn79>'5 0 Om 1 -e**?!^. by 
3if^/PT5i^l 3 6.7 Immo 1 (13.83g) SrJS 
iDUfc. mz.^ SfSiUEi— 7 8<C(c<i:«). ^i^y-zu 
13 6.71mmol (4.38g) Srlft^sr JcaO;tfe«> 

Sf£;:S*fcm^ -fe^-f hSr:^M,T«jgU O.lTor 

VI 0 0ml l^W»J$Lfc«, •fe^'f hSr^ 

e> 0 . 1 T o r r mM<r>WLm.TX-<>''S' ViM^ T 
IE«}3tS:#r5^l:^<» (A) Sr#fc. 

(0 13 51 

[^b2 61 



(15) 
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CH, 

el. 



I ^4 

CH,(CH2)Si(OCH3), 



<t^^ (A) 

[0 1 3 6] S«rfB>fk^ife (A) ^-CDClstcm^ 

[0 1 3 7] *H-NMR (3 0 OMHz) : 6 0. 0 
9 (s, 12H, 4X-CH3) , 0. 52~0. 64 

(m. 1 6H, 4 X-CH2 CH2-) , 3. 58 (s, 
3 6H, 4X- COCH3] 3) o 

[0 13 8] mmm i - 2 : ^t-^i^ (b) (d^^ 

2, 4, 6. 8-7^ h7;^f^/i-v^^ni7" h7v^o:^i^:/ 
8. 3 2mmol (2. 0 g) ^i^l-- 

(0) -1. S-v^t^^^^/U-l. 1, 3. 3- 
h^^^/Wi^v^n^i^^/jk-a^i^O. 0 34 g^^. ^ 
iCSS-Cfc5:7^;^=z{c:ieAb^cmx h/^^ivi o Om l 
«:AnT#«^U^Co »Ci-. hii.^ h^i/ (7-3hi5^7^:^ 
— l-^M v^7>:3 3. 3 6mmol (7. 7 5 g) 

iirfco '^r<^m. 3 6^F^|^;S:S^fci«. O. ITorr 

-CJSiaU-CS^RS:^. #e>{C^<^®Kd^e>0. ITor 

-fk^^ (B) ^iR^bfc. 
[0 13 91 
Uk2 7l 



f 

-Si 



;CHa)7Si(0CH.)s 



30 
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10 14 0] t(rl5{k-&ife (B) SrCDCUdS^S 

[0 1 4 1] >H-NMR (3 0 OMHz) :5 p. 1 
1 (s, 1 2H, 4X-CH3) , 0. 48'-'0. 53 
(m, 8H, 4X-CH2-~), 0. 86~0. 90 
(m. 8H, 4X-CH2-) , 1. 15 — 1. 71 
(m, 4 8H. 4X- [CHz] s) , 3. 5 8 (s, 3 
6H, 4 X- [OCH3] 3) o 

(0 14 21 mT^m2 : ^-i:^ii^^^t2^'^>'^t^(^<D^ 

$S[i^2-l (C) <D^^ 

(ijrnav'y/nii^/l.) -POSS (POSS = 
Polyhedral Oligomeric Silsesquioxane) 7 . 1 9 4 m 
mol (lO.Og)*. T^h^fc Kci:7 7>'5 0 Om 
1 X*^^ h y ^^/UT ^ >- 6 3 . 3 1 0 mm o 1 

(6 . 4 1 g) *ife;[iDUfco Rjt^mm^- 7 sx: 

iCffiJ?). 7^ ^y— /ue 3 . 3 1 Ommo 1 (2.0 3 g) 

/Co ^com. ^m,X2 O^miRJS^^^tc^^^ ir^^ 

^^ ursii 0 . 1 T o r r ^^(omiETxn^i^^ 

S^Bfe^Ufco rrt:i-<>'^>'l 0 0ml StAPx. 1^ 
^?^IC^O^;6^?>0. ITo r raS<Djg^ 

(C) 

[0 14 31 
[^k2 8l 



40 



50 



(16) 
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CH,0<CH.).SI. ^T-Oy-SK. 



30. 



(C) 

10 



1 0 1 4 4 1 ssria^i^^ife (c) ^CDCi3{r^»^ 

[0 1 4 5] »H-NMR (3 0 OMHz) :dO. 1 
1 (s, 48H, 8X-- [CHs] 2) , 0. 54 — 0. 
6 8 (m, 3 2H. 8X — CH2CH2-) , 3. 4 3 

(s. 2 4H. 8 X-OCH3) o 

[0 14 6] 2 - 2 : >fb-^^ (D) (D-^fife 

(v^iJ^ ciav'lJ/U'ii^^/^) -POSS6.438 
mmo 1 (10. Og) ^> xh7fcKn:77V500 
mir**3Rb. hy^i^/ur^i^l 1 3.3 0 6inmo 
1 (11.4 7g) ^mui^tzo »:t:i. l^Jt;mM^-7 
8't:{C®JC>. T^^y— /H 1 3. 3 0 6inmo 1 (3,6 

3g) ^^^\zitQ^f^^^ si6tas^«5>«rj-»a^-e# 

urajg 0 . 1 T o r r msoismTT*»«ttife® 
^Bfe^U/bo ccJ;i-<:/<5':^i 0 0ml ^Sd^x i^W 

^«^#> $e>iw^(?:?^;a^^o . 1 T o r Tmm(Dmm 
TT*-<:/^:/Sr^5feb. TfB«it^Wf e^k-g^ife (D) 

[0 14 71 
Ut2 9] 

(CH,0).CH£i 

(CH,0)iCH.SI 



_]awocHi)i 



flsi^lSl (D) 



30 



40 



lO 1 4 S] mtE^it^m (D) 4rCDCl3lc^^^ 

[0 1 4 91 *H-NMR (3 0 OMHz) :dO. 1 
2 (s, 24H. SX-CHs) , 0. 56--0. 70 

(m. 32H. 8X-CH2CH2-) , 3. 46 (s, 
4 8H. 8X- [OCH3] 2) o 

[0 1 5 01 IKj^2-3 (E) (Q^^ 50 



(hy iJ^ciDi/y/mi^/w) -poss2.9i 

Smino 1 (5.0g) h ^ t: :7 y 5 0 0 m 
l-e^-f^U hy^i^/U-r^ V7 6 . 8 9 3inmo 1 
(7 . 7 8 g) SrSifiOUfCo ^feJr. ^JSMS*- 7 8^ 
y ^^^y— /^7 6 . 8 9 3mmo 1 (2,4 6 4 

$*feo ^m-C2 0^raSi4;Si3:fe^x ^7^hSr:frb 
TffliaU. 0 . 1 T o r rS^(75MJETT-«^tti^S^ 

^^Ufco :::c(;i-^>'^5'>^i 0 Om 1 ^;[jp;t. i^mi^ 

*#> S^{C^OS^;i^e>6.1To r rSgcoaffir 

-e-<v^:/SrBfe*u. TfaWit^^r-r-SYb-^ia (e) * 

[0 15 11 

[^fcssol 

(CH,0>.Si 

Si — o — SI 
(E) 

(0 15 21 mmt-^^ (E) *CDC isj::»»$ 

[0 1 5 3] »H-NMR (3 O OMHz) :«0. 6 
6~0. 6 9 (m, 3 2H, 8X-CH2CHZ-) , 
3. 58 (s. 72H. 8X- [OCH3] j) , 

10 1 5 4] mt&mi : i^a^^^^^mjtlS<D'^& 




(17) 
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7^/U9 0ml SrSS&OUs tKS 0ml -eSlHlScJ^Ufcmv 



[0 15 5] 













mm 






(nmol) 


(mmol) 


ie) 


(a) 


(c) 

13.294 imol 


(A) 
1.476 nmol 


1.713 


570,95 


6.15 


(b) 


ih-^fm (D) 
12.142 nnol 


itmi (A) 
1.349 mmol 


1.673 


557.56 


6.04 


(c) 


it^^ (D) 
12.136 imol 


^b^^ (B) 
1.349 mmol 


1.673 


557.56 


5.17 


(d) 


(E) 
11.183 mmol 


ih^^ (A) 
1.2^ mmol 


1.640 


546.70 


4.11 



[0 15 6] mmm i - 2 : m:^-^^^^:y^t^^. ^ 

^eSU. ^h^t Kci:7^>'50inl T***^ UT:7 

taS4r6 ot:{3:^^i;i#ia$ii:fc<, ^com. 6 0t: 
T-i e^PBl^iCS^Ado KiC^^^>SiJ«^{;::^Lfc 

5 Om 1 SrjSAPU. 7K5 Om 1 



coJB'&SiK) «:55-ffllbfc«. 0-5t:oiaST-0 . l T 

[0 15 7] 
[^2] 





J 




(■nol) 


(noiol) 


is) 




<fcfrt» 










(») 


10.799 


1.200 


S.144 


1.S98 


532.494 


5.37 



[0 1 5 81 ^gil 1 - 3 : S:l^->c Wh-^i 



to 1 5 9] 







d«(nDl) 


mm 

(■B>1) 


(noi) 


lOLft 
(C) 


















9.598 


1.200 


5.144 


1.197 


1.490 


496.428 


4.75 



[0 16 0] : aj^'>g:¥-»Wk^^:feJ: 



[0 16 1] 
[3141 



so 



(18) , 4#BB2 0 0 2-3 6 3 2 8 5 



33 34 







(mol) 


(niBol) 


(6> 






it^ (A) 




(e) 


6.9S9 


0.667 


0.747 


246.828 


2.39 


(h) 


5.999 


2.571 


0.623 


274.213 


2.46 


(0 


5.999 


S*9Si9 


0.960 


319.915 


2.53 



[01621 mmm i-s s^t^va wb-^i^. it 



mm 






(ODBOl) 








fb^rtft (A) 








10.799 


5.144 


1,197 


1.53S 


512.466 


5.04 



[0 16 31 
1^51 



mm 




iSSk 












(flnol) 


(mool) 


<«) 


U) 


<t^ (C) 
1.476 DDOl 


13.287 ntol 


0.00517 


172.36 


2.03 


(1) 


(D) 
1.349 mol 


12.113 n»l 


0.00560 


193.36 


1.95 



[0 16 6] p^mm : mm^^i^^^m. ^^m^m. s 

i-OH-a^5b. S i -Q CH 3^^^:^ J:r/S i -CHa 
OH^^&. S i-OCH3^^a*5j;t;5S i-CHs-g-^ 



SSi5^D-ehi/77-f (Wa t e r s tfc) Lfcu 

[0 16 8] Si-OH-^^a. Si-OCH3^Wfi 
*5j:tf S i -CHa-g-WSJ^i. (B r 

'so u k e r tt) X(D^Vfm^i^t {31. i^TOftgC^t^V^ 

[0 16 9] 
[»2] 



[0 16 7] m&W'^i^m^xx/^'f'&^^m^. 

Si-OB^:? &('eM)^a(SiHffl)/[Area(S^QH)>Area(Si-OG%)+Area(Si-G%)] x 100 
Si-OCH, ^*«(^M)=^a(sr-OCH,)/CAwa(Si-0H)+Ar6a(Si-0CB[,)+Area(Si-CH,)] x 100 
Si-CH, $«fi(%;i/X)=Area(Si-CH,)/[Area(Si>OHHArea(Si-OCQ,)f Area(Si-€H,)] x 100 



[0170] HSlftj^^li. fRfiS^WSSCT A i n s 
t rumen ts Co. ) SrfflV>TSy;SUfc« wtvfc 
(7?i^**S7{c:^-r, 



40 



[0 17 1] 
[«7l 



50 



(19) 



2002—363285 





35 








36 




miia 






Si-QH 


Si-OCH, 






(a) 


63418 


6.13 


26.3 


0.7 


73.0 


4.5 


<b) 


66614 


8.59 


37.6 


0.6 


61.8 


4.1 


(c) 


89860 


8.34 


39.7 


0.8 


59.5 


3,8 


<d) 


67146 


7.86 


28.6 


1.7 


69,7 


3.7 


(e) 


60452 


8.70 


17.2 


0.8 


82.0 




<f ) 


54213 


7.86 


21.6 


2.0 


76.4 




(g) 


29316 


7.85 


35.1 


1.3 


63.6 




(h) 


26778 


7.46 


37.1 


1.5 


61.4 




(i) 


19904 


6.30 


27.1 


1.5 


71.4 




(J) 


23654 


6.53 


28.3 


1.9 


69.8 




(k) 


6878 


6.15 


12.9 


0.9 


86.2 


4.2 


(1) 


6904 


5.70 


30.6 


1.4 


68.0 


4.6 















»56tl::«7yg^«i«-e*>5--7'4'Je;^ (2,3,6- 

-O-y^/l') -$-->i'av'^^Y-V'^i:. TIE* 8 
^^^3 0 0 0 r pm-C-3 0#ra->!; a:— yN± 

ffi*. mm^mfs.f. ht/^-hi-ei oo*c m 

flge . f. g\ h. j) 4fcttl5 0'C a . 

b. c. d. k. 1) ■C1^5-> 2 5 0'CT?1^)-F,g«g)!icy 

tr, M^^m^X'^mmet^ S'KZ/m i n t u-c 4 O O 
(:^flia. b, c. d. k, 1) *fctt4 2 0'C m 
flge. f, B. h. i. j) ^OTti. 

[0 1 7 31 ji^j^gn : mn^mnm^. mtRmisjix^mm 



30 



ksot— 3 . 9 X t a>i./ 1 



[0 17 4J ^?>iC. ^^fli^iORm^*, HgCV 
p«— ^f — (SSM 4 90 i CV s y s t e m. 

a'j:t)Srfflt>T. if^j 1 MH z <T>mm.xf- hse- 2 

2 0V~2 2 0 VcOfEHrt-Cail^bfc, 

[0 17 5] ^m^s:aij^-r5fc4e>i-ii. ^*:>»mo;» 

[0 17 6] 

A=Cxt/k (1) 

[0 17 7] »^ltf>. AttHg C 
(IRiK^kv'y =>'d-^-!^-^' K(04&^lCtt3. 
[0 17 8] C-Vjffl^«?gg. fiC>t<0»«^St«(riBS 

J?SrTIE»* (2) lcftAL,-CKJt«Ofi«¥*ffJiIU 
[0 17 9] 

[«r4] 



(2) 



[0 18 0] ::roj:5lcj|iJ^$tvfcKm^4rTia«8lc [0 18 1] 

*Ufc, [«8l 



40 



50 



(20) 



20 02-36 3 28 5 



37 



38 



m 






mm 








7 ViTyiy- 




(A) 




(A) 




jsiS^" 

(A) 


(a) 


(a) 


100:0 




8168 


1.433 






7751 


2,26 


(b) 


(b) 


// 


8676 


1.426 


8700 


1.426 


8246 


2.34 


(c) 


(c) 


J/ 


8050 


1.435 






7961 


2.31 


(A) 


(d) 


// 


8565 


1.427 


^^.^ 




8412 


2.42 


(e) 


(a) 




12190 


1.4263 


12230 


1.430 

, - 


11968 


2.42 




70:30 


// 


10606 


1,3463 


10661 


1.345 


10521 


2.29 


(f) 


(f) 


100:0 


// 


9164 


1.4364 


922^ 


1.433 


9095 


2.47 




70:30 


// 


9806 


1.3465 


9901 


1.340 


9767 


2.27 


(e) 


MK 


100:0 


// 


10032 


1.4333 


10125 


1.431 


9931 


2.49 




90:10 


// 


9674 


1.3921 


9855 


1.386 


9536 


2.35 


(e-2) 


50:50 


// 


10282 


1.3109 


10230 


1.315 


10103 


1.67 


(h) 


(h) 


100:0 


// 


9428 


1.4339 


9589 


1.433 


9321 


2.64 


Mr 


90:10 


// . 


9344 


1.3966 


92^2 


1.395 


9341 


2.41 


(h-2) 


70:30 


// 


9425 


1.3510 


9411 


1.321 


9420 


O— TW 

2-17 


(i) 


(i) 


100:0 


// 


9208 


1.4312 


9380 


1.432 


9100 


2.65 


(i-1) 


90:10 


// 


9099 


1.3964 


9112 


1.384 


9056 


2.49 


(i-2) 


70:30 


// 


9781 


1.343S 


9663 


1.311 


9653 


2.26 


(i-3) 


50:50 


// 


10738 




10023 


1.309 


10562 


1.51 


(j) 




100:0 


// 


8518 


1.4414 


3574 


1.441 


8614 


2.61 


(j-U 


70:30 


// 


8432 


1.3356 


8534 


1.330 


8234 


2.31 


(k) 


(k) 


100:0 




7335 


1.420 


7367 


1.422 


6584 


2-30 


(1) 


(1) 


100:0 




7535 


1.424 


7644 


1.423 


7055 


2.34 



[0 1 8 21 Vimm : mmm<Dmm^^\^(Dm\^ 
(1) ^m^xnm^^(Dm\^ 

[0183] 







MC(GPa) 




(e) 


0.85 


4.93 


(9-1) 


0.38 


2.87 


(f) 


0.89 


5.57 


(f-l) 


0.37 


2.79 


is) 


1.00 


6.16 


U-l) 


0.72 


4.S6 


U-Z) 


0.34 


2.74 




1.06 


6.36 


<h-l) 


0.83 


4.70 


<h-2) 


0.54 


3.78 


(i) 


1.04 


6.62 


<i-l) 


0.82 


5.07 


<i-2) 


0.48 


3.52 


(i-3) 


0.38 


2.90 


(j) 


1.06 


6.72 


(J-l) 


0.46 


3.29 



[0 18 4] (2) mm(Dm.mf}-^\:.fj:\^<m^(Dm\^ 
(i. ^mmmt^im^^nx:h^^rr^^:K (2.3. 

5. 2 7. 2 9. 3 1. 3 3. 3 5KS%^ J: 5 

^m\^xmmm^m^mm\^. ^(Dm^mi: 3 o o o r 

«#H«OiKy h>^l^~hii-e. 10 0r-C15>. 2 5 

0X^x1^. m^^i^x^mmM^+^^^i^fco ^ 
t-s M^^m^x^mmmi: 3 t:/in l n i: UX 4 2 0 
t:*-c*(as*fe«x 4 2 onc-ei «?m«l*bx«>^'«: 

1 OlC^bfc, 
[0 18 5] 

40 [mio] 



(jt«Jt) 




100:0 


1.7 


70:30 


1.5 



50 



(21) 



2002-363285 



39 



40 



(0 1 8 6j ^uskm : mmm(Dm.^^\^(Dm^ 
ji. ^ummt^nm^^mx-h^^y^^:^ (2,3, 

n&%t^J:^XokcmMl^ftm. CO^«:30 0 0 r 
pmT-3 OS^Hv'y =>'l5^Jt— /N±(C>^fc'>=i— 













100:0 


9732 


0.21 1,437 


0.07 


S0:50 


137U 


1.65 1.332 


0.19 



ufc, mz. M^^misiX'^mjmi: aic/m i n t u 

-C 4 2 0 X'^m. $ -frit^. 4 2 0 "C-C- 1 KfPflj^fig L. 

mmx'4 2 ot;* T-#as-Brfcm> 4 2 o-c-ci ^Pam 

figi-.5iaaSr S e> Iw 2 EliHiig Ufro fcm, l^-»K<OJB 
[0 18 7] 

1^1 1] 



2) j9$%<ti^(X)^(i mmmktk0ms-3 sumsivfam^y-^i sei&u»<ams}^m 

3) M«r3t>«4t4i(XH(l mmAsm(DB«'^-3 lsU9KEZeittoJB9f4(H laU)tGm«<OS9rY>xlOO 



[0 18 8] 



(72)%^^ Iff » 

— — i^iiajT/^— nii«802-§- 

(72)%m# ^ M % 



(jz)¥&^% m n m 

(72)%|^ii- SI J@L sic 

V 108*1602-§- 
(72)«ig# AllV P S 

:^4»gH:*:fflm<l'IS«iliJil 2 jgl82- 2#% 



